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ADP-ribosylation factor ((ADP-ribosylation factor, ARF) is a kind of small 
GTP-binding proteins, which is widely distributed in eukaryotic cells. Its structure and 
function are highly conserved during species evolution.  ARF1 interacts with Golgi 
apparatus and plays the role of regulator of vesicle trafficking, affecting the 
development of various diseases.  
   In this thesis, recombinant plasmid pET28a(+)-hARF1 has been constructed by 
molecular cloning method, the resulting hARF1 protein has been expressed in E. coli 
BL21(DE3) successfully. The protein is identified by SDS-PAGE and Fourier 
transform mass spectrometry after being purified by Ni2 + affinity chromatography and 
gel filtration.The result shows protein purity is above 95%, and the yield is 5 mg 
protein per liter of broth, which is preparing the material for the future research of 
structure and function.  
 The interaction between hARF1 proteins and small molecules is detected by UV 
spectroscopy, fluorescence spectroscopy, isothermal titration calorimetry (ITC), mass 
spectrometry and theoretical calculation, respectively.  
   Monitoring by fluorescence spectroscopy showed that titration of GDP/ADP to 
hARF1 solution will lead to fluorescence quenching. Calculateing according to 
Stern-Volker equation, it was found that the interaction between hARF1 and ADP is 
weaker than that of hARF1 with GDP, which the binding constants are 7705.6 L/mol 
and 22694.1 L/mol respectively. Further more, the interaction between purine 
nucleotide and hARF1 is simulated by MOE molecular docking software. Theoretical 
results show that the binding intensity of ADP and hARF1 is weaker than GDP and 
hARF1 protein. These conclusions consistent with the phenomenon that hARF1 only 
binds with GDP in the cells.  
   Application of ITC method, the interaction between hARF1 and its inhibitor (+)- 
Brefeldin A (BFA) was investigated. Experimental results show that the binding 















   In order to study the cleavage activity of Seryl-histidine dipeptide (Ser-His), 
hARF1 and Ser-His were incubated at 37 ℃ and 50 ℃ for 60 hours in BR buffer. At 
the same time, the control experiment without Ser-His was carried out by the same 
method. From SDS-PAGE results, it was observed that hARF1 was significantly 
degraded by Ser-His, as time and temperature increased.  It means that Ser-His could 
cleave hARF1. Cleavage products were analyzed by high resolution mass spectrometry, 
which was found that most of product molecular weight are distributed between 1000 
and 2500 Da. Moreover, through analysis the peptide fragments by Biotool software, it 
was found that most of terminal of the products were in the β-sheet and loop of hARF1.  
Keyword: hARF1; Recombinant Expression; Fluorescence; Theoretical Calculation; 













第一章 绪 论 
1 
第一章 绪 论 
 
1.1 ADP-核糖基化因子蛋白 
GTP 结合蛋白，即 G 蛋白（GTP binding proteins），在细胞信号传导途径中
起着重要作用。Rodben 和 Gilman 因发现 G 蛋白获得了 1994 年诺贝尔医学生理
学奖，肯定了 G 蛋白在生物蛋白中的重要地位。G 蛋白一般是指与膜受体偶联
的异三聚体 G 蛋白（heterotrimerie GTP binding proteins），分子量约 100 kDa 左
右，由α，β，γ三种亚基组成[1]。除了与膜受体偶连的 G 蛋白外，还发现许多
在细胞信号传递中扮演着重要角色的其它类型的 GTP 结合蛋白，它们存在于细
胞的不同部位。其中，一大类分子量约 20 kDa 左右的蛋白称为“小 G 蛋白”（small 
G-binding proteins）。从人类细胞到酵母，小 G 蛋白都有广泛的分布。它是一个
由 100 多个成员组成的超蛋白家族，主要包括 Ras、Rho，Rab，Sar/ARF、Ran







































MGNIFANLFK  GLFGKKEMRI  LMVGLDAAGK  TTILYKLKLG 
EIVTTIPTIG   FNVETVEYKN  ISFTVWDVGG  QDKIRPLWRH 
YFQNTQGLIF  VVDSNDRERV  NEAREELMRM  LAEDELRDAV  
LLVFANKQDL  PNAMNAAEIT  DKLGLHSLRH  RNWYIQATCA  
TSGDGLYEGL     DWLSNQLRNQ     K 
运用软件 Vector NTI 对 hARF1 蛋白一级结构进行分析，结果显示其物理、
化学参数如下：hARF1 蛋白有 181 个氨基酸；蛋白理论相对分子质量 20695.56；
理论等电点 6.36；吸光系数 1.41 L/(g·cm)；中性条件下的电负性为-0.96。 
 
表 1.1 hARF1 蛋白氨基酸组成  
Amino Acids Number count % by weight % by frequency 
Charged（RKHYCDE） 62 35.72 30.69 
Acidic（DE） 23 12.14 11.39 
Basic（KR） 23 13.90 11.39 
Polar（NCQSTY） 47 23.03 23.27 
Hydrophobic（AILFWV） 70 34.10 34.65 
A Ala 12 4.02 5.94 
C Cys 1 0.46 0.50 
D Asp 11 5.50 5.45 
E Glu 12 6.63 5.94 
F Phe 8 4.97 3.96 
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H His 10 5.83 4.95 
I Ile 11 5.42 5.45 
K Lys 11 6.04 5.45 
L Leu 23 11.34 11.39 
M Met 8 4.49 3.96 
N Asn 13 6.45 6.44 
P Pro 4 1.73 1.98 
Q Gln 7 3.84 3.47 
R Arg 12 7.86 5.94 
S Ser 10 3.95 4.95 
T Thr 11 4.92 5.45 
V VAl 12 5.28 5.94 
W Trp 4 3.07 1.98 
Y Tyr 5 3.40 2.48 
B Asx 24 11.96 11.88 
Z Glx 19 10.48 9.41 
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